Rat brain acetylcholinesterase visualized with [11C]physostigmine.
Physostigmine, a powerful cholinesterase inhibitor, has recently been labelled with 11C in view of its potential application for in vivo imaging of cerebral acetylcholinesterase (AChE) using positron emission tomography. Here we carried out autoradiography of the rat brain using [11C]physostigmine in order to characterize the cerebral targets of this ligand. Autoradiograms were obtained using phosphor storage plates which, compared to autoradiographic films, greatly improved the quality of 11C images. Following autoradiography, brain sections were stained for AChE activity, allowing a direct comparison of autoradiographic and histoenzymatic localizations. The distributions of 11C label and of AChE activity were found to be essentially super-imposable, both after in vivo injection of and after in vitro incubation with [11C]physostigmine. Densitometric analysis showed that radioactivity and enzymatic activity distributions were regionally correlated. The fixation of [11C]physostigmine to cerebral tissue was abolished after incubation of the rat brain sections with BW 284C51, a specific AChE inhibitor, but not after incubation with iso-OMPA, a specific inhibitor of butyrylcholinesterase. Unilateral excitotoxic lesions of the striatum that eliminated local AChE expression concomitantly reduced the binding of the ligand in the lesioned area. These results indicate that autoradiographic images of the rat brain obtained with [11C]physostigmine reflect AChE distribution, thus supporting the use of this radioligand to trace cerebral AChE activity in humans with positron emission tomography.